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(57)Abstract: 

PURPOSE: To provide a compact optical CVD device by which the film thickness 
distribution ,n the direction vertical to the flow of reaction gas can be controlled freely 

mM^m™ 6 .! T Cd 3t ,0W C ° St aDd Which Can teat l^ge-diameter substrates. 
CONSTITUTION: In a reaction chamber 2 1 which stores a substrate 22 to be treated a 
reaction gas bnng-in port 23 and an exhaust port 24 are so installed that reaction gas ' 
Hows nearly parallel with the surface of the substrate 22 and a light penetrable gas 
jetting board 27 having a lot of small holes 30 is located between the reaction chamber 
21 and a light source chamber 29 and inactive gas which flows in through an inactive gas 
bnng-m port 31 made m the hght source chamber 29 is brought in through the small 
holes 30 from the direction vertical to the surface of the substrate 22. By changing the 
vertical thickness of the blowout width of a slit-like blowout port 25 formed at an end 
face of a ^reaction gas bring-in port 23 in the w.dth direction (horizontal direction), the 
him thickness distribution in the direction vertical to the flow of the reaction gas is 
controlled freely. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 



ir;t d gxszgn* inve "" on reiates ,o *• ,h,n B,m *»•■*» «— — «* » — * <*» „ f , . 

[0002] 

l,ght-l,a„ smiss i„n aperture and ttehZZTf?^^^ P M f T d ^ ° ySKm - "» re!ulBM s <* d "» 

[0004] Drawing 6 is the cross section showing the photon assisted CVT) wtrm n fth~»u~ „• J 
reaction chamber in which the substrate 2 which <hS hp Z 7- ^ ? ^ above-mentioned configuration, 1 is a 
of reactant gas are connected to t intoductorv open! 3 1 ?1 ^ ^ and exhaUSt a * » 

1 ran, and the mtroductory openmg 3 hastSeT.lce tS^^STS ISf " "* T ' 

drawing 7 . All over a reaction chamber 1 the stare fi m „ m „pH , u T , 7 -* ls 250mm > ™ shown in 
hTaleTTTtc. by constant t^wpan^o^^ S^^I^T^ T^ut' ^ is USUa " y COntrolled * the 
jet plate 8 made from a ouar£ with many onS ^^^^^^f^ *** ** ^ ^ r °° m 9 tbr °^ h the 
that it is mostly distributed over the whole sSe bv the unevef H P n2 rfl T * ™*Y sto ™* is designed so 

introductory opening 12 Moreover, the introductory system of inert gas is also connected to the 

[0006] 

SC? C :^ as mentioned above, - W of a good thlctaless 

distribution, ,he reactant gas in Jdu , 0 op 1 ng w o» f wwToTf ° "1° ^ ^ * 8 °° d thkkneSS 

a substrate is received is needed Drawing I ZvsTv^.V,. I ? 1 u ^ " the ' ength t0 which the dlamete r of 

face extremely the parvus case so that drawine 9 nm w On ,h P „,i, 7 ,UD ;' I^ate • tne m,c ™ess is falling [ blow-off width of 
of face. „ .ums out that the thickness LlTS^rr7„ f ' CO ™ ect,on with th ^ increase in blow-off width 

off from blow-off w,dt c Vfl SSSlt'^ 13 'T°: Cd : SmCC fl ° Wing ° f tlK reaCtant 8" wh ' ch Wows 
considered the CdgC ° f 3 " eX " C °" e 5 rather ,han 15 unlfo ™ =>nd the amount is falling, this is 
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[0007] Therefore, if it is going to deposit a uniform layer on a large area substrate using the photon assisted CVD system 
constituted as mentioned above, it is necessary to use the gas inlet with one a minimum of 1.6 times the blow-off width of face of 
this to a substrate diameter. However, when doing in this way, there was a trouble where would lead to large-sized-izing of 
equipment or large flow rate-ization of reactant gas from the viewpoint of equipment production, as a result high cost-ization 
would be caused. 

[0008] this invention solves the above troubles, and it is compact and it aims at offering the diameter substrate correspondence 

photon assisted CVD system of the macrostomia of a low cost 

[0009] 

[The means for solving a technical problem] In order to attain the above-mentioned purpose, the photon assisted CVD system of 
this invention The exhaust port and the exhaust air means of exhausting the gas inlet and the introduced gas for introducing 
reactant gas in the reaction chamber in which the substrate which should be processed is held, and this reaction chamber 
Between the light source room in which the light source and this light source for carrying out photochemical reaction of this 
reactant gas, and making a thin film form on this substrate are held, and this reaction chamber and this light source room Arrange 
the blow-of-gas plate of light-transmission nature with many stomas, and the 1st gas style is introduced in the shape of a sheet 
from this gas inlet almost in parallel with the front face of the substrate held in this reaction chamber. Moreover, the 2nd gas 
style is introduced into the front face on this substrate from orientation perpendicular to this front face from the blow-of-gas plate 
of light-transmission nature with the stoma of these masses. In the photon assisted CVD system which held the gas style of the 
above 1st in the laminar-flow status near the front face of this substrate, it is characterized by changing the thickness of the 
blow-off width of face of the 1st above-mentioned gas inlet by the location 
[0010] 

[Operation] The photon assisted CVD system of this invention constituted as mentioned above changes the thickness of the 
blow-off width of face of a gas inlet by the location, and since it becomes possible [ controlling a concentration distribution of 
vertical reactant gas free with flowing ], specifically, it can obtain a thickness distribution of the same grade as the conventional 
photon assisted CVD system a comparatively small gas inlet and by using an about 1 to 1.3-time thing to the diameter of a 
substrate. 
[0011] 

[Example] Next, the example of this invention is explained with a drawing. The outline cross section of the photon assisted CVD 
system of the diameter substrate correspondence of the macrostomia in which drawing 1 shows one example of this invention 
drawing 2 (a), and (b) are the front view of the exit cone formed in the outline perspective diagram of the reactant gas 
introduction opening to which it blew off and the thickness of width of face was changed by the location and this introductory 
gossip side which were used by this example. 

[0012] In drawing, 21 is a reaction chamber made from aluminum in which the 6 inch glass substrate 22 is held, and the 
introductory system and exhaust air system of reactant gas are connected to the introductory opening 23 and the exhaust port 24 
respectively. As shown in drawing 2 (a) and (b), about 3 ****s of the exit cones 25 formed in the end face of this reactant gas ' 
introduction opening 23 are carried out with the length with a width of face of 200mm, and they are constituted so that reactant 
gas can be supplied at a rate of 1 to 2 by the core and both the sides. Moreover, all over a reaction chamber 21, the stage 26 
equipped with the 6 inch glass substrate 22 is installed, and it is controlled by the infrared-lamp heater 27 by 250 degrees C 
Moreover, this reaction chamber has many stomas with a diameter of 0.6mm, and is connected with the light source room 29 
through the jet plate 28 with a thickness of 2mm made from a quartz by size 200mmx300mm. as for the jet plate 28 made from 
this quartz, the stoma 30 with a diameter of 0.6mm serves as the amount of blow off of 3 to 2 to 1, respectively to three fields 
the upstream, a middle class, and a lower stream of a river, - as - a hole - a number is changed and it is formed The 
low-pressure mercury lamp 31 of the large area which emits the suitable wavelength for photochemical reaction is installed in the 
light source room 29, and light can be irradiated now with a uniform illuminance on a glass substrate 22. Moreover, the 
introductory system of inert gas is also connected to the introductory opening 32. 

[0013] In the equipment constituted as mentioned above, used the silane and the mercury steam at reactant gas, used argon gas 
for inert gas, the amorphous silicon layer was made to deposit on the glass substrate 22 of a 6 inch size, and the thickness 
distribution was measured. A result is shown in drawing 5 . It turns out that the field of the total **** is covered in a 
perpendicular direction in the style of reactant gas, and less than **5% of the good thickness distribution is obtained so that 
clearly from O mark of this drawing. This is mostly in agreement with the distribution at the time of using the reactant gas 
introduction opening of a conventional type which has the blow-off width efface of 1.6 times or more to a substrate diameter 
[0014] Although the configuration which trichotomized the slit with a width of face of 200mm is taken in the above-mentioned 
example, as it is not necessary to necessarily take such a configuration and it is shown in drawing 3 (a) and (b) you may be the 
thing of the configuration which took up type whose thickness is missing from an edge from a center and increases gradually and 
the field winch has a core as shown in drawing 4 (a) and (b), and carried out opening only of the edge. Anythings are possible if 
the thickness of the exit cone of a core and an edge is adjusted to flowing of reactant gas in short using an experiment, a 
computer simulation, etc. so that a vertical distribution can be made uniform. Actually, when a **** experiment is conducted 
using the gas inlet of drawing 3 and drawing 4 , it turns out that the almost same distribution as the above-mentioned example is 
obtained so that drawing 5 may see 
[0015] 

[Effect of the invention] Since a vertical thickness distribution is controllable according to this invention free to flowing of 
reactant o as by having changed the thickness of the blow-off width of face of a gas inlet by the location as explained above, it is 
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compact and the photon assisted CVD system of a low cost can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows £ ne wor _ which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the invention] Since a vertical thickness distribution is controllable according to this invention free to flowing of 
reactant gas by having changed the thickness of the blow-off width of face of a gas inlet by the location as explained above, it is 
compact and the photon assisted CVD system of a low cost can be obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

ITi*^™ 1 h3S beCn translated fa y computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Object of the Invention] By using the photon assisted CVD system constituted as mentioned above, **5% of a good thickness" 
Ash-.bu tion can be obtamed now in the all field in a 6 inch substrate. However, in order to obtain such a good thicknesT 
distribution, the reactant gas introduction opening with the blow-off width of face more than the length to which the diameter of 
a substrate is received is needed. Drawing 9 shows a vertical thickness distribution to flowing when ****ing to a subsfrate 
diameter using the gas inlet which had one 1.6 times [1.. times, 1.3 times, and ] the blow-off width of face of thi ™ c tivelv 
Z 7 Z ."t ^ 6 ^ SUbStrate ' In thC drcumference sect ™ °f a substrate, the thickness is falling [ blowVffSft of 
face ] extanely the parvus case so that drawing 9 may see. On the other hand, in connection with the increase in bbw^ff width 
of face, it Uuns out that the thickness fall of the circumference section is improved. Since flowing of the reactant gas which Zws 

cfnied C bI ° WS ° ff ^ edgC ° f 3n 6Xit C ° ne 5 rathCr th3n is UDiform and * e ™< is filing S is 

[0007] Therefore, if it is going to deposit a uniform layer on a large area substrate using the photon assisted CVD system 
const.tuted as mentioned above, it is necessary to use the gas inlet with one a minimum of 1.6 times the blow-off width efface of 
uns to a substrate diameter. However, when doing in this way, there was a trouble where would lead to larglsled k 1 of 
Zrd m be n ca 0 u r sed 8e rate "' Zatl0n ° f ""^ ^ ^ ** ° f ^« Paction, as a resuft high cost-Son 

[0008] this invention solves the above troubles, and it is compact and it aims at offering the diameter substrate correspondence 
photon assisted CVD system of the macrostomia of a low cost. "Jnesponaence 
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CLAIMS 
[Claim] 



[Claim 1] The exhaust port and the exhaust air means of exhausting the gas inlet and the introduced gas for introducine reactant 

S^^Sr fa 3 SUbStratC 15 , hdd ' r d thiS reaCtl ° n ChambCr > BetWCen the WsaaJS^SSSZS? 
light source and this light source for carrying out photochemical reaction of this reactant gas, and making a thin film form on tL 

substrate are held, and this reaction chamber and this light source room Arrange the blow of^gas pl.tfrflS2S£L 

nature with many stomas, and the 1st gas style is introduced m the shape of a sheet from this gas Let aknof t v"Zh the 

of tots n^s S nnl P ^ en f H ™° ^ ^"u™ ^ ^ b, ° W -° f - gaS pkte ^^"sion nature with the stoma 
the 1 ^ P T T Cd CVD SyStem characterize d by mafcng adjustable thickness of the blow-off width of face of 

he 1st above-mentioned gas inlet in the photon assisted CVD system which held the gas style of the above 1st inThe 
larrunar-flow status near the front face of this substrate 



[Translation done.] 



